Rotational diffusion of the ADP/ATP translocator in the inner membrane of mitochondria and in proteoliposomes.
The ADP/ATP translocator was selectively labeled with the triplet probe eosin-5-maleimide (EMA) after pretreatment with N-ethylmaleimide in beef heart mitochondria, as reported previously for submitochondrial particles (Müller, M., Krebs, J. J. R., Cherry, R. J., and Kawato, S. (1982) J. Biol. Chem. 257, 1117-1120). The EMA binding was completely inhibited by carboxyatractylate. 0.7-1.1 molecules of EMA conjugated with 1 molecule of the dimeric translocator with Mr approximately 65,000. The EMA binding decreased [14C]ADP uptake by about approximately 25%. The EMA-labeled translocator bongkrekate complex was purified and reconstituted in liposomes by removing Triton X-100 with Amberlite XAD-2. The liposomes were composed of phosphatidylcholine/phosphatidylethanolamine/cardiolipin and the lipid to protein ratio by weight was (L/P) = 60. Rotational diffusion of the ADP/ATP translocator around the membrane normal was measured in reconstituted proteoliposomes and in the mitochondrial inner membranes by observing the flash-induced absorption anisotropy, r(t), of EMA. In proteoliposomes with L/P = 60, the translocator was rotating with an approximate average rotational relaxation time of phi congruent to 246 microseconds and a normalized time-independent anisotrophy [r3/rr(0)]min congruent to 0.55. In intact mitochondria, values of phi congruent to 405 microseconds and r3/rr(0) congruent to 0.79 were obtained. The higher value of r3/rr(0) in mitochondria compared with proteoliposomes indicates the co-existence of rotating and immobile translocator (phi greater than 20 ms) in the inner mitochondrial membrane. Based on the assumption that all the translocator is rotating in the lipid-rich proteoliposomes, the population of the mobile translocator at 20 degrees C was calculated to be approximately 47%. By removing the outer membrane, the mobile population was increased to approximately 70% in mitoplasts, while approximately 53% of the translocator was rotating in submitochondrial particles. The above results indicate a significant difference in protein-protein interactions of the ADP/ATP translocator in the different types of inner membranes of mitochondria. The immobile population of the translocator could be due to nonspecific protein aggregates caused by the very high concentration of proteins in the inner membrane of mitochondria (L/P approximately 0.4).